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METHODS OF DEPOSITING SILICON DIOXIDE COMPRISING LAYERS 
IN THE FABRICATION OF INTEGRATED CIRCUITRY, METHODS OF 
FORMING TRENCH ISOLATION, AND METHODS OF FORMING 
ARRAYS OF MEMORY CELLS 



TECHNICAL FIELD 

[0001] This invention relates to methods of depositing silicon dioxide 
comprising layers in the fabrication of integrated circuitry, to methods of 
forming trench isolation, and to methods of forming arrays of memory cells. 



BACKGROUND OF THE INVENTION 

[0002] Two dielectric or insulating materials commonly used in the 
fabrication of integrated circuitry are silicon dioxide and silicon nitride. 
These materials can be used alone, in combination with each other, and/or 
in combination with other materials, including property modifying dopants. 
Another common material utilized in semiconductor processing is silicon, for 
example in amorphous, monocrystalline and polycrystalline forms. Such 
material can be conductively doped with conductivity modifying impurities, 
for example to provide p-type electrical conduction or n-type electrical 
conduction. 
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[0003] In certain instances of integrated circuitry fabrication, a 
substrate in process might have outwardly exposed surfaces of different 
compositions. For example, any combination of silicon dioxide comprising, 
silicon-nitrogen bond comprising and silicon comprising materials might be 
outwardly exposed at the same time at some point during fabrication of the 
circuitry. 
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SUMMARY OF THE INVENTION 

[0004] This invention includes methods of depositing silicon dioxide 
comprising layers in the fabrication of integrated circuitry, methods of 
forming trench isolation, and methods of forming arrays of memory cells. In 
one implementation, a semiconductor substrate having an exposed outer 
first surface comprising silicon-nitrogen bonds and an exposed outer second 
surface comprising at least one of silicon and silicon dioxide is provided. A 
layer comprising a metal is deposited over at least the outer second surface. 
A silanol is flowed to the metal of the outer second surface and to the outer 
first surface effective to selectively deposit a silicon dioxide comprising layer 
over the outer second surface as compared to the outer first surface. 

[0005] In one implementation, a semiconductor substrate having a field 
effect transistor gate construction is provided. The gate construction 
comprises an insulative cover comprising an exposed outer first surface 
comprising silicon-nitrogen bonds. The semiconductor substrate is provided 
to comprise an exposed outer second surface proximate the gate 
construction comprising at least one of silicon and silicon dioxide. A 
gaseous silicon containing precursor and a gaseous oxygen containing 
precursor are flowed to the first and second surfaces effective to selectively 
deposit a substantially undoped silicon dioxide comprising diffusion barrier 
layer over the outer second surface as compared to the outer first surface. 
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[0006] In one implementation, a method of forming a bit line over 
capacitor array of memory cells includes forming a layer comprising silicon- 
nitrogen bonds over an outer capacitor cell electrode. Bit contact openings 
are etched through the layer comprising silicon-nitrogen bonds and through 
the outer capacitor cell electrode. The layer comprising silicon-nitrogen 
bonds is provided to have an exposed elevationally outermost first surface 
comprising silicon-nitrogen bonds, and the bit contact openings are provided 
to comprise bases comprising an exposed second surface comprising at 
least one of silicon and silicon dioxide. A silicon dioxide comprising layer is 
selectively deposited over the outer second surface as compared to the 
outer first surface. 

[0007] In one implementation, a method of forming a bit line over 
capacitor array of memory cells includes forming a layer comprising silicon- 
nitrogen bonds over an outer capacitor cell electrode, with the outer 
capacitor electrode comprising polysilicon. Bit contact openings are etched 
through the layer comprising silicon-nitrogen bonds and through the outer 
capacitor cell electrode. The layer comprising silicon-nitrogen bonds is 
provided to have an exposed elevationally outer first surface comprising 
silicon-nitrogen bonds, and the bit contact openings are provided to 
comprise outer capacitor electrode sidewall portions comprising polysilicon. 
A silicon dioxide comprising layer is selectively deposited over the 
polysilicon comprising sidewall portions as compared to the outer first 
surface. 
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[0008] Other aspects and implementations are contemplated. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] Preferred embodiments of the invention are described below 
with reference to the following accompanying drawings. 

[0010] Fig. 1 is a diagrammatic sectional view of a semiconductor wafer 
fragment in process in accordance with an aspect of the invention. 

[001 1] Fig. 2 is a view of the Fig. 1 wafer fragment at a processing step 
subsequent to that shown by Fig. 1 . 

[0012] Fig. 3 is a view of the Fig. 2 wafer fragment at a processing step 
subsequent to that shown by Fig. 2. 

[0013] Fig. 4 is a view of the Fig. 3 wafer fragment at a processing step 
subsequent to that shown by Fig. 3. 

[0014] Fig. 5 is a diagrammatic sectional view of a semiconductor wafer 
fragment in process in accordance with an aspect of the invention. 

[0015] Fig. 6 is a view of the Fig. 5 wafer fragment at a processing step 
subsequent to that shown by Fig. 5. 



[0016] Fig. 7 is a view of the Fig. 6 wafer fragment at a processing step 
subsequent to that shown by Fig. 6. 
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[0017] Fig. 8 is a view of the Fig. 6 wafer fragment at a processing step 
subsequent to that shown by Fig. 6. 

[0018] Fig. 9 is a view of the Fig. 8 wafer fragment at a processing step 
subsequent to that shown by Fig. 8. 

[0019] Fig. 10 is a view of the Fig. 9 wafer fragment at a processing 
step subsequent to that shown by Fig. 9. 

[0020] Fig. 11 is a diagrammatic sectional view of a semiconductor 
wafer fragment in process in accordance with an aspect of the invention. 

[0021] Fig. 12 is a view of the Fig. 11 wafer fragment at a processing 
step subsequent to that shown by Fig. 11. 

[0022] Fig. 13 is a view of the Fig. 12 wafer fragment at a processing 
step subsequent to that shown by Fig. 12. 

[0023] Fig. 14 is a diagrammatic sectional view of a semiconductor 
wafer fragment in process in accordance with an aspect of the invention. 

[0024] Fig. 15 is a view of the Fig. 14 wafer fragment at a processing 
step subsequent to that shown by Fig. 14. 
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[0025] Fig. 16 is a view of the Fig. 15 wafer fragment at a processing 
step subsequent to that shown by Fig. 15. 

[0026] Fig. 17 is a view of the Fig. 16 wafer fragment at a processing 
step subsequent to that shown by Fig. 16. 

[0027] Fig. 18 is a view of the Fig. 17 wafer fragment at a processing 
step subsequent to that shown by Fig. 17. 

[0028] Fig. 19 is a view of the Fig. 18 wafer fragment at a processing 
step subsequent to that shown by Fig. 18. 

[0029] Fig. 20 is a view of the Fig. 16 wafer fragment at a processing 
step subsequent to that shown by Fig. 16, and an alternate to that shown by 
Fig. 17. 

[0030] Fig. 21 is a view of the Fig. 20 wafer fragment at a processing 
step subsequent to that shown by Fig. 20. 

[0031] Fig. 22 is a view of the Fig. 21 wafer fragment at a processing 
step subsequent to that shown by Fig. 21. 

[0032] Fig. 23 is a diagrammatic sectional view of a semiconductor 
wafer fragment in process in accordance with an aspect of the invention. 
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[0033] Fig. 24 is a view of the Fig. 23 wafer fragment at a processing 
step subsequent to that shown by Fig. 23. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0034] This disclosure of the invention is submitted in furtherance of the 
constitutional purposes of the U.S. Patent Laws "to promote the progress of 
science and useful arts" (Article 1, Section 8). 

[0035] An exemplary method of depositing a silicon dioxide comprising 
layer in the fabrication of integrated circuitry is described in a first 
exemplary embodiment with respect to Figs. 1-4. Referring to Fig. 1, an 
exemplary semiconductor substrate 10 includes a bulk monocrystalline 
substrate 12. Any other semiconductor substrate is contemplated, including 
silicon-on-insulator, and/or employing other semiconductive materials. In 
the context of this document, the term "semiconductor substrate" or 
"semiconductive substrate" is defined to mean any construction comprising 
semiconductive material, including, but not limited to, bulk semiconductive 
materials such as a semiconductive wafer (either alone or in assemblies 
comprising other materials thereon), and semiconductive material layers 
(either alone or in assemblies comprising other materials). The term 
"substrate" refers to any supporting structure, including, but not limited to, 
the semiconductive substrates described above. Further in the context of 
this document, the term "layer" encompasses both the singular and the 
plural unless otherwise indicated. Materials 13 and 14 are formed over base 
substrate 12. In accordance with the continuing discussion, material 13 
comprises silicon-nitrogen bonds, and material 14 comprises at least one of 
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silicon (meaning elemental form silicon in amorphous and/or crystalline 
forms, including polycrystalline and/or monocrystalline) and silicon dioxide. 
By way of example only, preferred silicon-nitrogen bond containing materials 
are silicon nitride and silicon oxynitride (SiO x N y ). Materials 13 and 14 might 
comprise, consist essentially of, or consist of their respective one or more 
materials. Further, multiple layers of different materials are of course 
contemplated. Regardless, substrate 10 can be considered as having an 
exposed outer first surface 15 comprising silicon-nitrogen bonds and an 
exposed outer second surface 16 comprising at least one of silicon and 
silicon dioxide. If silicon, such might be amorphous and/or crystalline, for 
example monocrystalline silicon and/or polycrystalline silicon for outer 
surface 16. 

[0036] Referring to Fig. 2, a layer 18 comprising a metal is deposited 
over at least outer second surface 16. The metal might be comprised in 
elemental or alloy form, but more likely will be in a metal compound form, for 
example as shown. Regardless, exemplary preferred metals include any of 
aluminum, yttrium, zirconium, hafnium and mixtures thereof. The invention 
in one aspect contemplates using an aluminum metal compound comprising 
methyl aluminum and aluminum oxide, for example the chemisorbed Al-O- 
CH 3 species, as shown. Such can be formed by chemical vapor deposition, 
atomic layer deposition or any other deposition, whether existing or yet-to- 
be developed. An example technique to produce the illustrated Fig. 2 
construction includes atomic layer deposition whereby at least outer 
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surface 16 is initially hydroxylated to form pending/chemisorbed OH groups. 
Trimethylaluminum or aluminum dimethylamide, for example, can then be 
provided to produce the illustrated layer 18, for example as described in 
Hausmann et al. f Rapid Vapor Deposition of Highly Conformal Silica 
Nanolaminates, Science Magazine, Vol. 298, pp. 402-406 (2002). Such 
might produce the layer 18 as shown, and might also produce alternately, or 
in combination therewith, a dimethylaluminide molecule with the aluminum 
atoms bonded to a single oxygen atom pending from the substrate. Other 
aluminum containing materials are of course contemplated. Regardless, in 
one preferred implementation the aluminum layer which is formed would 
preferably be no more than 4 monolayers thick, and perhaps most preferably 
only be about a single monolayer (preferably saturated) thick. Regardless, 
any other possibility employing aluminum or other metal is also of course 
contemplated. Metal might also deposit atop outer surface 15 (not shown). 
By way of example only and at least when using trimethylaluminum, a 
preferred substrate temperature is from 250°C to 400°C. A preferred 
chamber pressure is from 0.1 Torr to 500 Torr. A preferred time for the 
trimethylaluminum pulse is from 0.5 second to 1 second, with the 
trimethylaluminum preferably being fed to the chamber at room temperature. 
An exemplary post-trimethyl aluminum purge is with Ar at 600 seem for 30 
seconds. A specific example to produce the illustrated layer 18 where 
second surface 16 comprises silicon dioxide includes a substrate 
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temperature of 325°C, chamber pressure of 10 Torr, and a 1 second pulse of 
trimethylaluminum at room temperature. 

[0037] It may be desired to have the depositing of the layer comprising 
metal (i.e., layer 18) be selective to deposit over the outer second surface 
(i.e., surface 16) as compared to the outer first surface (i.e., surface 15). 
Alternately, it may not necessarily be required that such a selective deposit 
occur to achieve the selective deposit of silicon dioxide described below. 
Regardless, if it is desired to have the depositing of the layer comprising 
metal to be selective to deposit over the outer second surface as compared 
to the outer first surface, it may be desirable to treat at least the outer 
second surface prior to said depositing effective to enhance the selective 
depositing of the layer comprising metal to deposit over the outer second 
surface as compared to the outer first surface. For example and by way of 
example only, the outer second surface might be hydrophilic and the outer 
first surface might be hydrophobic. Further, one or both of such surfaces 
might be pretreated to have such hydrophilic or hydrophobic characteristics. 
Regardless, exposure of at least the hydrophilic second surface to H 2 0 can 
result in OH groups sorbing to the exposed second surface. If the 
hydrophobic surface is similarly exposed to H2O, such OH groups won*t 
likely sorb thereto due to the hydrophobicity. The sorbed OH groups on the 
second surface can enhance selectivity in depositing of the layer comprising 
metal thereto as compared to the exposed first surface, for example 
specifically with the aluminum metal compound species as described above. 
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[0038] Referring to Fig. 3, a silanol is flowed to the metal of outer 
second surface 16 and to the outer first surface 15. Exemplary preferred 
silanols include alkoxysilanols, which by definition includes any alkoxy 
silane alcohol, for example alkoxy silane diols and alkoxy silane triols. 
Fig. 3 depicts a layer 20 resulting from utilizing tristertbutoxysilanol. 

[0039] Referring to Fig. 4, continuing exposure to such silanol results in 
formation of another layer 22. Continuing exposure results in the formation 
of more layers effective to selectively deposit a silicon dioxide comprising 
layer 20/22 over outer second surface 16 as compared to outer first 
surface 15. In the context of this document, a selective deposit of one 
material relative to another is at a ratio of at least 2:1. Preferably, the 
selective deposit is at a ratio of at least 5:1, more preferably at a ratio of at 
least 10:1, and even more preferably at a ratio of at least 50:1. Further 
most preferably, the selective deposit is at a ratio of at least 99:1 for at least 
the first 100 Angstroms of thickness of the silicon dioxide comprising layer, 
and more preferably for at least the first 250 Angstroms of thickness of the 
silicon dioxide comprising layer. Exemplary techniques for forming growing 
layer 20/22 are as described in the Hausmann et al. article referred to 
above. The silanol flowing to produce the exemplary Fig. 4 composition 
after producing the Fig. 3 composition might be continuous, for example at 
variable rates or at a substantially constant rate. Alternately by way of 
example only, the flowing of silanol after forming the Fig. 3 or other 
composition might be pulsed, meaning the result of discrete silanol pulsings 
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having some time interval therebetween where no silanol is flowing to the 
surfaces. Preferred substrate temperature during the flowing is from 200°C 
to 300°C, more preferably from 225°C to 250°C, although other 
temperatures are contemplated. An exemplary preferred pressure range is 
from 0.1 Torr to 500 Torr. An exemplary example includes 
tristertbutoxysilanol feed for 60 seconds at 95°C, substrate temperature at 
325°C, chamber pressure at 10 Torr, and followed by an Ar purge of 600 
seem for 60 seconds. 

[0040] Such can result in a silicon dioxide comprising layer that is 
substantially amorphous, and self-limiting in growth to a thickness of about 
500 Angstroms. In other words, continuing exposure to the silanol does not 
result in increasing growth of the silicon dioxide comprising layer being 
formed. In one implementation, essentially no measurable silicon dioxide 
comprising layer is formed on outer surface 15 of material 13. Accordingly, 
the deposit is self-limiting to silicon dioxide comprising deposition after 
completing depositing of the exemplary metal layer 18. However, the 
processing could be repeated, for example by depositing the layer 
comprising the metal again, and subsequently flowing the silanol to provide 
at least one more cycle. Of course, the cycling could be further repeated. 

[0041] The above exemplary processing was generally and generically 
described relative to any semiconductor substrate having an exposed outer 
first surface comprising silicon-nitrogen bonds and an exposed outer second 
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surface comprising at least one of silicon and silicon dioxide. Such is 
contemplated in the fabrication of any integrated circuitry whether existing 
or yet-to-be developed. By way of example only, such includes logic 
circuitry and memory circuitry comprising an array of memory cells. By way 
of example only, exemplary memory circuitry includes bit line over capacitor 
circuitry, capacitor over bit line circuitry, FLASH memory, etc. By way of 
example only, exemplary implementations of the above and other 
processings are described in additional embodiments, for example as next 
depicted by Figs. 5-10. By way of example only, such depict exemplary 
methods of forming trench isolation in the fabrication of integrated circuitry. 
Fig. 5 shows a semiconductor substrate 26 comprising a bulk 
monocrystalline silicon or other semiconductive materialsubstrate 28. A 
masking layer 30 comprising silicon-nitrogen bonds is formed over 
semiconductor substrate 28. Such is depicted as comprising a pad oxide 
layer 32 and an overlying silicon nitride comprising layer 34. 

[0042] Referring to Fig. 6, isolation trenches 36 and 38 have been 
etched through silicon-nitrogen bond comprising masking layer 30 into the 
semiconductive material of substrate 28/26. Masking layer 30 is provided to 
have an exposed elevationally outermost first surface 40 comprising silicon 
nitride. In the depicted preferred embodiment, sidewall surfaces 42 also 
comprising silicon-nitrogen bonds are outwardly exposed. Isolation 
trenches 36, 38 within semiconductor substrate 28 comprise an exposed 
second surface 44 comprising at least one of silicon and silicon dioxide. For 
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example, where substrate 28 comprises monocrystalline silicon, exposed 
second surfaces 44 might comprise monocrystalline silicon. Alternately by 
way of example only, surfaces 44 might comprise silicon dioxide, for 
example by exposing substrate 26 to thermal oxidizing conditions to form a 
silicon dioxide layer over/as constituting surfaces 44 (not shown). 

[0043] Referring to Fig. 7, a layer 46 comprising metal has been 
deposited over at least outer second surface 44. Attributes as described 
above, for example with respect to layer 18 of the first described 
embodiment, are preferably utilized relative to the illustrated metal 
comprising layer 46. A silanol has been flowed to the metal of outer second 
surface 44 (in the form of layer 46) and to outer first surface 40 effective to 
selectively deposit a silicon dioxide comprising layer 48 over outer second 
surface 44 as compared to outer first surface 40. Exemplary preferred 
techniques are the same as those described above with reference to the first 
described embodiment with respect to the silanol flowing for forming growing 
layer 20/22. As shown, the selective depositing relative to isolation 
trenches 36 and 38 is effective to fill such isolation trenches within 
semiconductive material 28 of semiconductor substrate 26. Fig. 7 depicts a 
slight overfill of such trenches relative to material 28 at least in light of pad 
oxide layer 32 being received thereover. By way of example only, formation 
or growth of material 48 might be self limiting to about 500 Angstroms, or 
more or less, for a given deposition of a metal layer 46 before having to 
deposit another such layer to continue silicon dioxide material formation. In 
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such a process if the trench depth within material 28 were 1000 Angstroms, 
such a process would be expected to completely fill that portion of the 
trenches within material 28 for formation of a single metal layer 26 due to 
growth/formation of material 48 from both the base and sidewall 
surfaces 44. The processing could also of course be conducted to only 
partially fill the trenches within material 28. Less preferred but also 
contemplated, deposition might continue substantially selectively upon 
material 48 to overfill trenches 36 and 38 along the sidewalls of silicon 
nitride material 34. 

[0044] An alternate exemplary embodiment to that of Fig. 7 is shown 
and described with reference to Figs. 8-10. Like numerals from the second 
described embodiment are utilized where appropriate, with differences being 
indicated with the suffix "a" or with different numerals. Fig. 8 depicts the 
processing of a semiconductor substrate 26a subsequent to Fig. 6. A silicon 
nitride comprising trench liner 50 has been formed over the substrate, and 
more particularly at least over semiconductive material sidewalls 51 and 
semiconductive material bases 52 of isolation trenches 36 and 38. As 
shown, silicon nitride comprising trench liner 50 is formed on (meaning in 
physical contact with) semiconductive material sidewalls 51 and 
semiconductive material bases 52 of semiconductive material 28. 
Alternately by way of example only, an intervening additional layer, for 
example silicon dioxide, could be provided. An exemplary thickness for 
layer 50 is 50 Angstroms. 

9 
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[0045] Referring to Fig. 9, trench liner 50 has been anisotropically 
etched through over trench bases 52, and effective to leave trench liner 
material 50 over trench sidewalls 51. A thermal oxide or other layer (not 
shown) might also be formed. Regardless, Fig. 9 by way of example depicts 
providing silicon-nitrogen bond comprising masking layer 30 to have an 
exposed elevationally outermost first surface 40 comprising silicon-nitrogen 
bonds, and providing isolation trenches bases 52 to comprise an exposed 
second surface comprising at least one of silicon and silicon dioxide. 

[0046] Referring to Fig. 10, a silicon dioxide comprising layer 54 is 
selectively deposited over second surface 52, as compared to first 
surface 40. A preferred manner of doing so is as described above with 
respect to the first and second described embodiments, although any 
method which selectively deposits a silicon dioxide comprising layer over 
the second surface as compared to the outer first surface is also 
contemplated. Further in the depicted Fig. 10 exemplary embodiment, the 
selective depositing relative to isolation trenches 36 and 38 has been 
effective to no more than fill the isolation trenches within semiconductive 
material 28 of semiconductor substrate 26. Less preferred but also 
contemplated, deposition might continue substantially selectively upon 
material 54 to overfill trenches 36 and 38 along the material 50. 
Regardless, by way of example only at least when using the above 
described preferred metal layer deposit followed by silanol flowing, 
formation or growth of material 54 might be self limiting to about 
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500 Angstroms (or more or less) for a given deposition of a metal layer 
before having to deposit another such layer to continue silicon dioxide 
material formation. 

[0047] By way of example only and not by way of limitation, the above 
exemplary second and third embodiments might provide advantages over 
existing trench isolation forming techniques. Such existing techniques 
typically deposit high density or other plasma deposited oxide within the 
trenches and over the masking layer, usually requiring planarization of the 
deposited trench filling material. Such is not necessarily utilized in the 
above exemplary second and third most preferred exemplary embodiments, 
particularly where trench filling with silicon dioxide material is to no more 
than fill (or only slightly overfill) the isolation trenches defined within the 
semiconductive material of the substrate. 

[0048] By way of example only, another method of depositing a silicon 
dioxide comprising layer in the fabrication of integrated circuitry is described 
with reference to Figs. 11-13. Fig. 11 depicts a semiconductor substrate 60 
comprising some semiconductive material containing substrate 62. A field 
effect transistor gate construction 63 is formed over substrate 62. By way of 
example only, such is depicted as comprising a gate dielectric layer 64, an 
overlying conductively doped polysilicon layer 65, an overlying refractory 
metal or refractory metal silicide layer 66 (with layers 65 and 66 comprising 
an exemplary conductive region of the gate construction), and a silicon 
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nitride comprising insulative cap 67. Anisotropically etched insulative 
sidewall spacers 68 are also shown as constituting outer sidewalls of gate 
construction 63. Spacers 68 and cap 67 can be considered as an insulative 
cover of the gate construction. Such comprises some exposed outer silicon- 
nitrogen bond comprising first surface 69 which, in the illustrated exemplary 
embodiment, covers all outer surfaces of the conductive region of the gate 
construction, but of course need not do so. Semiconductor substrate 60/62 
is provided to comprise some exposed outer second surface 70 proximate 
gate construction 63 (with immediately adjacent thereto being shown by way 
of example only), and which comprises at least one of silicon and silicon 
dioxide. 

[0049] Referring to Fig. 12, a gaseous silicon containing precursor and 
a gaseous oxygen containing precursor have been flowed to first surface 69 
and second surface 70 effective to selectively deposit a substantially 
undoped silicon dioxide comprising diffusion barrier layer 72 over second 
outer surface 70 as compared to outer first surface 69. In the context of this 
document, "substantially undoped" with respect to a silicon dioxide 
comprising material means less than 1% by weight of either of boron or 
phosphorus doping. An exemplary preferred technique for doing so is as 
described above with respect to the first described embodiment, whereby a 
layer comprising a metal is deposited over at least the outer second surface 
and wherein a silanol is utilized. Such also provides an example wherein 
the oxygen and silicon containing precursors are in a single precursor (for 
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example as is encompassed in a silanol). However alternately, the oxygen 
and silicon containing precursors might be encompassed by at least two 
precursors. All of the preferred attributes as described above with respect 
to the first preferred embodiment can preferably be utilized, although 
processing thereby is not limited in accordance with the broadest aspects of 
this implementation of an aspect of the invention. 

[0050] Referring to Fig. 13, a doped silicon dioxide comprising layer 73 
has been deposited on substantially undoped silicon comprising layer 72. 
Such is also depicted as having been planarized. An exemplary preferred 
material includes borophosphosilicate glass (BPSG). 

[0051] Yet another alternate exemplary embodiment of a method of 
depositing a silicon dioxide comprising layer in the fabrication of integrated 
circuitry is described with reference to Figs. 14-19. Such depicts an 
exemplary method of forming a bit line over capacitor array of memory cells. 
Referring to Fig. 14, a semiconductor wafer fragment in process is shown 
generally with reference numeral 110, and includes a semiconductive 
substrate 122. A plurality of spaced apart word lines 119, 121, 123 and 125 
are formed over substrate 122, and in part, defines individual substrate 
locations 126, 128 and 130 with which electrical communication is desired. 
Substrate locations 126 and 130, on opposite sides of substrate 
location 128, constitute locations with which electrical communication will be 
established with individual storage capacitors. Substrate location 128 
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constitutes a location with which electrical communication will be 
established with a bit line. In a preferred embodiment as shown, substrate 
locations 126, 128 and 130 comprise diffusion regions 127, 129 and 131, 
respectively, which are received within substrate 122. 

[0052] Word lines 119, 121, 123 and 125, and substrate locations 126, 
128 and 130 are formed relative to an active area 132, which is isolated 
relative to other active areas by isolation regions 133, and which can be 
formed through conventional, inventive as described herein, or yet-to-be 
developed techniques. Each exemplary preferred embodiment word line is 
depicted as including a gate oxide layer 137, a polysilicon layer 136 and a 
silicide or higher conductive layer 138. An insulative cap 40 is provided, as 
are insulative sidewall spacers 42. Other word line constructions and/or 
materials can, of course, be utilized. 

[0053] Referring to Fig. 15, a planarized BPSG layer 146 has been 
formed. Preferably, an undoped silicon dioxide comprising layer (not shown) 
has been formed over the substrate prior to the deposition and planarization 
of insulative layer 146. A pair of conductive plugs 148 (i.e., conductively 
doped polysilicon) is formed within layer 146 over capacitor nodes 126/127 
and 130/131. Barrier and/or glue layers could of course also be utilized. 
Another BPSG layer 150 has been formed over layer 146. Capacitor 
openings 152 have been formed therein. Such retain a storage node 
electrode 154, a capacitor dielectric region 156 and an outer capacitor cell 
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electrode 158. Any conventional or yet-to-be developed materials and 
methods could be utilized. For reasons germane to preferred aspects of the 
invention, an exemplary preferred material for outer capacitor cell 
electrode 158 comprises polysilicon for a selective silicon dioxide 
comprising growth as described below. Regardless and by way of example 
only, Fig. 15 depicts provision of an outer capacitor cell electrode 158, which 
here is common to multiple capacitors although such is of course in no way 
required. Such may or may not be patterned at this point in the process. 

[0054] Referring to Fig. 16, a silicon-nitrogen bond comprising 
layer 160 is formed over outer capacitor cell electrode 158. 

[0055] Referring to Fig. 17, a bit contact opening 162 has been etched 
through silicon-nitrogen bond comprising layer 160 and through outer 
capacitor cell electrode 158. The etching depicted by Fig. 17 forms and 
exposes a sidewall 164 of outer capacitor cell electrode 158. By way of 
example only, Fig. 17 depicts the provision of silicon-nitrogen bond 
comprising layer 160 to have an exposed elevationally outermost first 
surface 166 comprising silicon-nitrogen bonds. Also by way of example 
only, Fig. 17 depicts providing bit contact openings 162 to comprise some 
base 168 which comprises an exposed second surface comprising at least 
one of silicon and silicon dioxide. 
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[0056] Referring to Fig. 18, a silicon dioxide comprising layer 172 has 
been selectively deposited over outer second surface 168 as compared to 
outer first surface 166. An exemplary preferred technique for doing so is in 
accordance with the above described first embodiment, although this aspect 
of the invention is not so limited. By way of example only and not by way of 
limitation, exemplary prior art processing would blanketly deposit an 
insulative material over the entirety of the substrate, as opposed to 
providing layer 160 and the selective deposition of Fig. 18. Such can 
provide undesired added topography in conducting an ultimate bit contact 
etch, or require an additional planarizing step to remove such topography. 

[0057] Referring to Fig. 19, another insulative layer 174 (for example 
BPSG) has been deposited. A bit contact opening 176 has been etched 
therethrough to bit contact location 128/129. Such has been filled with a 
conductive material 178 (for example tungsten and barrier/glue layers), and 
has been patterned into a desired bit line 190. 

[0058] By way of example only, an alternate method of forming a bit line 
over a capacity array of memory cells is described with reference to 
Figs. 20-22. Like numerals from the Figs. 14-19 embodiment are utilized 
where appropriate, with differences being indicated with the suffix "a". 
Fig. 20 depicts a wafer fragment 110a at a process subsequent to that 
depicted by Fig. 16. In Fig. 17, the etching which forms bit contact 
openings 162 was conducted entirely through capacitor dielectric region 156 
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prior to the selectively depositing such that the exposed second surface 168 
comprises an insulative layer which was beneath capacitor dielectric 
region 156 (i.e., BPSG layer 150). Here in Fig. 20, by way of example only, 
etching to form bit contact openings 162a has stopped somewhere on 
capacitor dielectric region 156a such that bit contact openings 162a do not 
extend entirely through capacitor dielectric region 156a. Capacitor dielectric 
region 156/1 56a might, of course, comprise any suitable layer or layers of 
dielectric material, whether existing or yet-to-be developed. Exemplary 
materials include nitrides and oxides, including, by way of example only, 
oxides and nitrides of silicon, aluminum and hafnium. Accordingly, exposed 
surface 168/168a, in some embodiments, might or might not comprise 
silicon-nitrogen bonds. Regardless, Fig. 20 depicts an example (as might 
Fig. 17) of providing the bit contact openings to comprise outer capacitor 
electrode sidewall portions 164 which comprise polysilicon. 

[0059] Referring to Fig. 21, a silicon dioxide comprising layer 172a has 
been selectively deposited over polysilicon comprising sidewall portions 164 
as compared to outer first surface 166. An exemplary preferred technique 
for doing so is in accordance with the above-described first embodiment, 
although this aspect of the invention is not so limited. 

[0060] Referring to Fig. 22, another insulative layer 174 (for example 
BPSG) has been deposited. A bit contact opening 176 has been etched 
therethrough to bit contact location 128/129. Such has been filled with a 
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conductive material 178 (for example tungsten and barrier/glue layers), and 
has been patterned into a desired bit line 190. 

[0061] By way of example only, another method of depositing a silicon 
dioxide comprising layer in the fabrication of integrated circuitry is described 
with reference to Figs. 23-24. Referring to Fig. 23, a semiconductor wafer 
fragment in process is indicated generally with reference numeral 200, and 
includes a semiconductive substrate 202. A pair of spaced conductive line 
constructions 204, 206 is formed over substrate 202. Each is depicted as 
comprising layers 208, 210, 212 and 214. Exemplary preferred materials 
are elemental titanium for layer 208, elemental aluminum for layer 210, TiN 
for layer 212, and an insulative cap 214. Insulative cap 214 comprises 
silicon-nitrogen bonds, with exemplary preferred materials being silicon 
nitride and silicon oxynitride. Further by way of example, layer 208 might 
constitute a dielectric, for example silicon dioxide, with conductive line 
constructions 204 and/or 206 comprising conductive gate line construction 
of field effect transistors. 

[0062] Conductive line constructions 204 and 206 can be considered as 
having conductive region sidewalls 216, 218, 220 and 222, as shown. 
Conductive region sidewalls 218 and 220 face one another, and are 
outwardly exposed. In the depicted exemplary embodiment, sidewalls 216 
and 222 are also outwardly exposed. Insulative caps 214 comprise an 
exposed outer first surface 224 comprising silicon-nitrogen bonds. 
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Semiconductor substrate 202 comprises an exposed outer second 
surface 225 extending between conductive line constructions 204 and 206. 
Exposed outer second surface 225 comprises at least one of silicon and 
silicon dioxide. Further in the depicted exemplary preferred embodiment, 
semiconductor substrate 202 includes exposed outer surfaces 226 laterally 
outward of conductive line constructions 204 and 206. 

[0063] Referring to Fig. 24, a gaseous silicon containing precursor and 
a gaseous oxygen containing precursor have been flowed to first 
surface 224 and second surface 225 effective to selectively deposit a silicon 
dioxide comprising layer 230 over outer second surface 225 as compared to 
outer first surface 224 and to cover facing conductive region sidewalls 218 
and 220. Silicon dioxide layers 235 are also formed over lateral outer 
surfaces 226, as shown. An exemplary preferred technique for forming 
layers 230 and 235 is as described above with respect to the first described 
embodiment, whereby a layer comprising a metal is deposited over at least 
the outer second surface 225, and wherein a silanol is utilized. Such also 
provides an example wherein the oxygen and silicon containing precursors 
are in a single precursor (for example as is encompassed in a silanol). 
However alternately, the oxygen and silicon containing precursors might be 
encompassed by at least two precursors. All of the preferred attributes as 
described above with respect to the first preferred embodiment can 
preferably be utilized, although processing thereby is not limited in 
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accordance with the broadest aspects of this implementation of an aspect of 
the invention. 

[0064] In compliance with the statute, the invention has been described 
in language more or less specific as to structural and methodical features. 
It is to be understood, however, that the invention is not limited to the 
specific features shown and described, since the means herein disclosed 
comprise preferred forms of putting the invention into effect. The invention 
is, therefore, claimed in any of its forms or modifications within the proper 
scope of the appended claims appropriately interpreted in accordance with 
the doctrine of equivalents. 
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